Working memory (WM) processes help keep information in an active state so it can be used to guide future behavior. Although numerous studies have investigated brain activity associated with spatial WM in humans and monkeys, little research has focused on the neural mechanisms of WM for temporal order information, and how processing of temporal and spatial information might differ. Available evidence indicates that similar frontoparietal regions are recruited during temporal and spatial WM, although there are data suggesting that they are distinct processes. The mechanisms that allow for differential maintenance of these two types of information are unclear. One possibility is that neural oscillations may differentially contribute to temporal and spatial WM. In the present study, we used scalp electroencephalography (EEG) to compare patterns of oscillatory activity during maintenance of spatial and temporal information in WM. Time-frequency analysis of EEG data revealed enhanced left frontal theta (5-8 Hz), enhanced posterior alpha (9-12 Hz), and enhanced left posterior beta (14-28 Hz) power during the delay period of correct temporal order trials compared to correct spatial trials. In contrast, gamma (30-50 Hz) power at right lateral frontal sites was increased during the delay period of spatial WM trials, as compared to temporal WM trials. The present results are consistent with the idea that neural oscillatory patterns provide distinct mechanisms for the maintenance of temporal and spatial information in WM. Specifically, theta oscillations are most critical for the maintenance of temporal information in WM. Possible roles of higher frequency oscillations in temporal and spatial memory are also discussed.
Introduction
Working memory (WM) is a core cognitive function that supports the active maintenance and manipulation of various domains of information in order to complete complex and everyday tasks (Baddeley, 1992) . A major breakthrough in understanding the neural mechanisms of WM originated from studies in monkeys, which demonstrated that single neurons in the prefrontal cortex (PFC; Fuster & Alexander, 1971; Funahashi, Chafee, & GoldmanRakic, 1993; Kojima & Goldman-Rakic, 1982; Sawaguchi & Yamane, 1999) and posterior parietal cortex (Chafee & Goldman-Rakic, 1998 , 2000 Curtis, Rao, & D'Esposito, 2004; Gnadt & Andersen, 1988) show persistent, location-specific activity during tasks that require the active short-term retention of spatial locations in WM. Building on this research, much of the literature on neural mechanisms for WM in humans has focused on spatial WM, and, in contrast, little is known about the neural underpinnings of memory for temporal order information.
Behavioral evidence suggests that the processes which support WM for temporal order may be different from those that support WM for spatial location information (Delogu, Nijboer, & Postma, 2012a,b; Gmeindl, Walsh, & Courtney, 2011) . These findings seemingly conflict with physiological and neuroimaging studies, which indicate that the same frontal and parietal cortical regions that support spatial WM also support WM for temporal order. For instance, single neuron activity in frontal and parietal regions has been associated with the maintenance of temporal information (Funahashi, Inoue, & Kubota, 1997; Ninokura, Mushiake, & Tanji, 2003 , 2004 . Furthermore, human neuroimaging studies have shown that activity in PFC and posterior parietal cortex is increased during tasks that require WM for temporal order (Amiez & Petrides, 2007 , Marshuetz, Smith, Jonides, DeGutis, & Chenevert, 2000 Marshuetz & Smith, 2006) .
One possible explanation that may resolve these inconsistencies in the literature is that, although similar brain regions might support maintenance of spatial and temporal information, it is conceivable that neural oscillations could differentially support 
